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AMENDMENTS TO THE CLAIMS 

Id] 1. (Currently Amended) A multi-carrie r multi-cell, wireless 

communication network, comprising: 

ene of mult i plo a plurality of base stations, pr o viding com mun i ca tion cov o r a g o to 
a coll, and each base station associated with one of a plurality of cells, 
having a transmitter that is synchronized in time and frequency with 
transmitters in other base stations in the plurality of cells, and configured 
to transmit cell-specific pilot subcarriers-af^ cell-specific data subcarriers. 
common pilot subcarriers . and common data subcarriers within a same 
frequency band that is divided into a plurality of subcarriers . wherein: 
the cell-specific pilot subcarriers and the cell-specific data subcarriers 
containOnformation concerning a specific cell, a specific bas o 
station, or both, and w h e rei n at least some of the cell-specific pilot 
subcarriers are not aligned in frequency subcarrier index with cell- 
specific pilot subcarriers transmitted by other base stations and at 
least some of the cell-specific data subcarriers are not aligned in 
frequency subcarrier index with cell-specific data subcarriers 
transmitted by other base stations: 
the common pilot subcarriers and the common data subcarriers contain 
information common to a -the p lurality of the-cells, tho b a s e stations, 
or both wherein the common pilot subcarriers are aligned in 
frequency subcarrier index with common pilot subcarriers transmitted 
bv other base stations and the common data subcarriers are aligned 
in freguencv subcarrier index with common data subcarriers 
transmitted bv other base stations : and 
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a mobile station in one of the plurality of cells, the mobile station capable of 
configured to receivmae the cell-specific pilot subcarriers and the cell- 
specific data subcarriers corresponding to the cell, and the common pilot 
subcarriers and the common data subcarriers corresponding to the 
plurality of cells transmitt e d bv tho baso s tation, a nd ^ wherein tho pilot 
subcarrioro aro emp l oyed in network op o r a t i ons the mobile station is 
further configured to: 

determine cell-specific channel coefficients based on received signals on 
the cell-specific pilot subcarriers and apply the cell-specific channel 
coefficients to received signals on the cell-specific data subcarriers 
to compensate for cell-specific channel effects and to recover cell- 
specific information carried on the cell-specific data subcarriers. 
wherein the cell-specific channel corresponds to the channel from 
the base station in the cell to the mobile station; and 

determine composite channel coefficients based on the received signals 
on the common pilot subcarriers and apply the composite channel 
coefficients to received signals on the common data subcarriers to 
compensate for composite channel effects and to recover common 
information carried on the common data subcarriers. wherein the 
composite channel corresponds to an aggregate of different 
channels from the plurality of base stations to the mobile station . 

[c2] 2. (Currently Amended) The network of claim 1, wherein the common 

pilot subcarriers transmitted by different base stations are a l igned i n froquonoy indox at 



[c3] 3. (Currently Amended) The network of claim 1, wherein the 

reeeive fmobile station estimates a frequency of a received signal by 
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IrfAt = arg{y ( '(£).s ( (A: + l)}-/? I , using common pilot subcarriers of a same frequency 
index / at different times t k and t kti , provided that: 

At « a coherence period of a communication channel; 

a l . m (t t ) = c,a,^(t l+l ); and 

^m('*) = P/.«('* + l) + A. 

where: 

St 

s i(h+\) = e/2 *^2 a ;.»('* + i) eW '" < ' 4 ' ,) re P r e sents tn e received signal; 

1M=1 

c, > 0 and - n < /?, < n are predetermined constants for the plurality 
pfaH cells-m; 

Si is the received signal in a p th cell, at time t k ; and 

a ,.«X t k) an d 9u.tik) denote signal amplitude and phase, associated with 

the / h subcarrier from the base station of the m ,fl cell. 

[c4] 4. (Currently Amended) The network of claim 1, wherein the 

r e c e iv e rmobile station computes a sampling period ^(/^ froauoncv difforonco. Af . of 

two common p i lot ouboarriers, tran s m i tt e d at the same-time t k but of different froquonoy 
indicos i and n, of a received signal by 2nAJTXt i ) = arg{i'(t k )s n (t k )}- r(t k ) , using two 
common pilot subcarriers. transmitted at the same time but of different freouencv 

indices / and n. p rovided that: 

Af « a coherence bandwidth of a communication channel; 
= and 

where: 

M 

s n (t k ) = e n " t>fl ' A ' t ) 2 «„, m 0* )e JVnm{,> ) represents the received signal; 

m=l 
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c(t k )>0 and -7t<Y(t k )<K are predetermined constants for aW-the 

plurality of cells-ffl: 
A/ = f n - f g and T s donotos q c amp l ing period ; 
s, (t k ) * r is the received signal in a p th cell, at time t k ; and 

a tm {t k ) and <p lm {t k ) denote signal amplitude and phase, associated with 
the / th subcarrier from the base station of the m xh cell. 

[c5] 5. (Currently Amended) The network of claim 1 , wherein phase diversity 

is achieved by the base station adding a random phase (& Jm ) to a / h subcarrier such 

that: 

where: 

«9, m is different for each cell; 

ft** (h ) = <Pt, m ) + A > for a11 values ° f m ; 

- n < /J, < n is a predetermined constant for aH -the plurality of cells 
m\ and 

q> tm {t k ) denotes phase at time t k , associated with an / h subcarrier from 
the base station of the m th cell. 

[c6] 6. (Original) The network of claim 1, wherein the base station is 

configured to apply power control to the pilot subcarriers by adjusting the power of the 
pilot subcarriers individually or in subgroups comprising a plurality of pilot subcarriers. 
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[c7] 7. (Currently Amended) The network of claim 1, wherein each of the 

multiple- plurality of base stations include multiple antennas within an individual sector 
and employ multiple transmission branches connected to different antennas, and 
wherein for frequency estimation the common pilot subcarriers for each transmission 
branch are generated such that: 

^m(>J = ^('**i) and + 
where: 

c, > 0 and - n < /?, < n are predetermined constants for all— the 

plurality of cells-re; and 
a i,m( i k) an d P^mOk) denote signal amplitude and phase at time t kl 

associated with an i* h subcarrier from a base station of the m ih 
cell. 

[c8] 8. (Currently Amended) The network of claim 1, wherein each of the 

mu ltip l e plurality of base stations include multiple antennas within an individual sector 
and employ multiple transmission branches connected to different antennas, and 
wherein for timing estimation the common pilot subcarriers for each transmission branch 
are generated such that: 

^(0 = ^)^(0 and <p ittn (t k ) = <p ntm (t k ) + y(t k ) t 
where: 

c(t k )>0 and -n <y(t k )<K are predetermined constants for aH-the 

plurality of cells-ffl: and 
a ^X t k) and 9i+( f k) denote signal amplitude and phase at time t k , 

associated with an / th subcarrier from a base station of the m ih 
cell. 

[c9] 9. (Currently Amended) The network of claim 1 , wherein both the cell- 

specific jDilgLsubcarriere and the common pilot subcarriers are used jointly in a procoGG 
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based on i nformat i on thoor o tic critor i a for frame synchronization, frequency offset 
estimation, or timing estimation . 

[do] 10. (Canceled) 

[en] 11. (Currently Amended) The network of claim 1, wherein a 

microprocessor computes attributes of the pilot subcarriers, specified by their 
requirements, and inserts them i nto a fr o qu o ncv so qu on c o in between data subcarriers 
contained in an electronic memory. 

[d2] 12-30. (Canceled) 

[d3] 31. (New) A method of generating transmission subcarriers in a base 

station in a multi-carrier, multi-cell, wireless communication system comprised of a 
plurality of mobile stations and base stations in a plurality of cells, the base station 
associated with a cell in the plurality of cells, including a transmitter that is synchronized 
in time and frequency with transmitters in other base stations in the system, and 
configured for generating different types of subcarriers within a same frequency band 
that is divided into a plurality of subcarriers, the method comprising: 

generating common data subcarriers that carry data common to the plurality of 
cells to mobile stations in the plurality of cells; 

generating common pilot subcarriers that possess characteristics common to 
other common pilot subcarriers generated by other base stations in the 
system, the common pilot subcarriers enabling a mobile station in the cell 
to determine composite channel coefficients and apply the composite 
channel coefficients to signals on the common data subcarriers received 
by the mobile station to compensate for composite channel effects and to 
recover common data carried by the common data subcarriers, wherein 
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the composite channel corresponds to an aggregate of different channels 
from the plurality of base stations to the mobile station; 
generating cell-specific data subcarriers that carry data specific to the cell 
associated with the base station to individual mobile stations within the 
cell; and 

generating cell-specific pilot subcarriers that possess specific characteristics, in 
phase, amplitude, or frequency index, corresponding to the cell associated 
with the base station, the cell-specific pilot subcarriers enabling a mobile 
station in the cell to determine cell-specific channel coefficients and apply 
the cell-specific channel coefficients to signals on the cell-specific data 
subcarriers received by the mobile station to compensate for cell-specific 
channel effects and recover cell-specific data carried by the cell-specific 
data subcarriers, wherein the cell-specific channel corresponds to the 
channel from the base station in the cell to the mobile station; 

wherein: 

the common pilot subcarriers generated by the base station and common pilot 
subcarriers generated by other base stations in the system are aligned in 
frequency subcarrier index, and at least some of the cell-specific pilot 
subcarriers generated by the base station are not aligned in frequency 
subcarrier index with cell-specific pilot subcarriers generated by other 
base stations; and 

the common data subcarriers generated by the base station and common data 
subcarriers generated by other base stations in the system are aligned in 
frequency subcarrier index, and at least some of the cell-specific data 
subcarriers generated by the base station are not aligned in frequency 
subcarrier index with cell-specific data subcarriers generated by other 
base stations. 
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[ci4j 32. (New) The method of claim 31, wherein cell-specific pilot subcarriers 
of the same frequency indices as cell-specific pilot subcarriers generated by adjacent 
base stations are not transmitted at the same time. 

[ci5] 33. (New) The method of claim 31 , further comprising applying power 

control to the common pilot subcarriers, the cell-specific pilot subcarriers, or both, by 
adjusting the power of the corresponding pilot subcarriers individually or in subgroups. 

[ci6) 34. (New) The method of claim 31, wherein a phase difference between 

two common pilot subcarriers adjacent in frequency is the same for each of the plurality 
of base stations, and wherein a phase difference between two common pilot subcarriers 
adjacent in time is the same for each of the plurality of base stations. 

[ci7j 35. (New) The method of claim 31, wherein the specific amplitudes, 

phases, and frequency subcarrier indices of the cell-specific pilot subcarriers enable a 
mobile station in the cell to differentiate the cell-specific pilot subcarriers from cell- 
specific pilot subcarriers transmitted by base stations in other cells. 

[ci8j 36. (New) The method of claim 31, wherein within the plurality of cells, 

groups of two or more cells are associated together to form a plurality of groups of cells, 

the common data subcarriers further generated so that they carry data common 

to the cell group that the base station is associated with, but different from 

other cell groups; and 
the common pilot subcarriers further generated so that they possess 

characteristics common to the cell group that the base station is 

associated with, but different from other cell groups. 
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{ci9j 37. (New) The method of claim 31, wherein at least part of the common 

pilot subcarriers, the cell-specific pilot subcarriers, or both, enable a mobile station in 
the system to perform frame synchronization, frequency offset estimation, or timing 
estimation. 

[c20] 38. (New) The method of claim 31, wherein the common pilot 

subcarriers are transmitted on different antennas such that a phase difference between 
two common pilot subcarriers adjacent in frequency is the same for each antenna and 
a phase difference between two common pilot subcarriers adjacent in time is the same 
for each antenna. 

[c2i] 39. (New) The method of claim 38, further comprising applying power 

control to the common pilot subcarriers on each antenna by adjusting the power of the 
common pilot subcarriers individually or in groups. 

[c22j 40. (New) The method of claim 31, further comprising generating the 

subcarriers in an orthogonal frequency division multiple access signal or a multi-carrier 
code-division multiple access signal. 

[c23] 41. (New) A method of receiving frequency subcarriers by a mobile 

station in a multi-carrier multi-cell wireless communication system comprised of a 
plurality of mobile stations and base stations in a plurality of cells, the mobile station 
associated with a serving base station in a serving cell and including a receiver 
configured to receive different types of subcarriers within a same frequency band that is 
divided into a plurality of subcarriers, the method comprising: 

receiving common data subcarriers that carry data common to the plurality of 
cells, the common data subcarriers transmitted by the serving base station 
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being aligned in frequency subcarrier index with common data subcarriers 
transmitted by other base stations in the system; 

receiving common pilot subcarriers that possess characteristics common to the 
plurality of cells, the common pilot subcarriers transmitted by the serving 
base station being aligned in frequency subcarrier index with common 
pilot subcarriers transmitted by other base stations in the system; 

receiving cell-specific data subcarriers that carry data specific to the serving cell, 
at least some of the cell-specific data subcarriers transmitted by the 
serving base station being not aligned in frequency subcarrier index with 
cell-specific data subcarriers transmitted by other base stations in the 
system; and 

receiving cell-specific pilot subcarriers that possess specific characteristics, in 
phase, amplitude, or frequency subcarrier index, corresponding to the 
serving cell, at least some of the cell-specific pilot subcarriers transmitted 
by the serving base station being not aligned in frequency subcarrier index 
with cell-specific pilot subcarriers transmitted by other base stations in the 
system; 

wherein: 

composite channel coefficients are determined based on the received signals on 
the common pilot subcarriers and applied to the received signals on the 
common data subcarriers to compensate for composite channel effects 
and to recover the common data carried on the common data subcarriers, 
wherein the composite channel corresponds to an aggregate of different 
channels from the plurality of base stations to the mobile station; and 

cell-specific channel coefficients are determined based on the received signals 
on the cell-specific pilot subcarriers and applied to the received signals on 
the cell-specific data subcarriers to compensate for cell-specific channel 
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effects and to recover cell-specific data carried on the cell-specific data 
subcarriers, wherein the cell-specific channel corresponds to the channel 
from the serving base station to the mobile station. 

[c24] 42. (New) The method of claim 41, wherein a frequency of the signals 

received from the serving base station are estimated using common pilot subcarriers 
received at a first and a second time. 

[c25] 43. (New) The method of claim 41, wherein a sampling period of the 
signals received from the serving base station are estimated using common pilot 
subcarriers received at a first and a second frequency indices. 

(c26] 44. (New) The method of claim 41, further comprising determining 

frame synchronization, frequency offset estimation, or timing estimation based on the 
cell-specific subcarriers, the common pilot subcarriers, or both. 

[c27] 45. (New) The method of claim 44, further comprising estimating a 

frequency offset based on the common pilot subcarriers, wherein the estimation is 
carried out in the time domain. 

[c28] 46. (New) The method of claim 45, further comprising improving the 

accuracy of the frequency offset estimation based on the cell-specific pilot subcarriers, 
the common pilot subcarriers, or both, wherein the estimation is carried out in the 
frequency domain. 

[c29] 47. (New) The method of claim 41 , further comprising differentiating the 

cell-specific pilot subcarriers, based on their amplitudes, phases, and frequency 
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subcarrier indices, from cell-specific pilot subcarriers transmitted by base stations in 
other cells. 

[c30] 48. (New) The method of claim 41, wherein the subcarriers are 

received in an orthogonal frequency division multiple access signal or a multi-carrier 
code-division multiple access signal. 

[c3i] 49. (New) A base station in a multi-carrier, multi-cell, wireless 
communication system comprised of a plurality of mobile stations and base stations in a 
plurality of cells, the base station associated with a cell in the plurality of cells, including 
a transmitter that is synchronized in time and frequency with transmitters in other base 
stations in the system, and configured for transmitting common pilot subcarriers, 
common data subcarriers, cell-specific pilot subcarriers, and cell-specific data 
subcarriers within a same frequency band that is divided into a plurality of subcarriers, 
wherein: 

the common pilot subcarriers possess characteristics common to the plurality of 
cells, and the cell-specific pilot subcarriers possess specific 
characteristics, in phase, amplitude, or frequency index, corresponding to 
the cell; 

the common pilot subcarriers transmitted by the base station are aligned in 
frequency subcarrier index with common pilot subcarriers transmitted by 
other base stations in the system, and at least some of the cell-specific 
pilot subcarriers transmitted by the base station are not aligned in 
frequency subcarrier index with cell-specific pilot subcarriers transmitted 
by other base stations in the system; 

the common data subcarriers carry data common to the plurality of cells, and the 
cell-specific data subcarriers carry data specific to the cell; and 
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the common data subcarriers transmitted by the base station are aligned in 
frequency subcarrier index with common data subcarriers transmitted by 
other base stations in the system, and at least some of the cell-specific 
data subcarriers transmitted by the base station are not aligned in 
frequency subcarrier index with cell-specific data subcarriers transmitted 
by other base stations in the system. 

[c32] 50. (New) A mobile station in a multi-carrier, multi-cell, wireless 

communication system comprised of a plurality of mobile stations and base stations in a 
plurality of cells, the mobile station including a receiver configured for receiving, within a 

same frequency band that is divided into a plurality of subcarriers, cell-specific pilot 

« 

subcarriers and cell-specific data subcarriers transmitted from a serving base station in 
a serving cell in which the mobile station is associated, and common pilot subcarriers 
and common data subcarriers transmitted from the serving base station and other base 
stations in the system, wherein: 

the common pilot subcarriers possess characteristics common to the plurality of 
cells, and the cell-specific pilot subcarriers possess specific 
characteristics, in phase, amplitude, or frequency index, corresponding to 
the serving cell; 

the common pilot subcarriers transmitted by the serving base station are aligned 
in frequency subcarrier index with common pilot subcarriers transmitted by 
other base stations in the system, and at least some of the cell-specific 
pilot subcarriers transmitted by the serving base station are not aligned in 
frequency subcarrier index with cell-specific pilot subcarriers transmitted 
by other base stations in the system; 

the common data subcarriers carry data common to the plurality of cells, and the 
cell-specific data subcarriers carry data specific to the serving cell; and 
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the common data subcarriers transmitted by the serving base station are aligned 
in frequency subcarrier index with common data subcarriers transmitted 
by other base stations in the system, and at least some of the cell-specific 
data subcarriers transmitted by the serving base station are not aligned in 
frequency subcarrier index with cell-specific data subcarriers transmitted 
by other base stations. 
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